CFG 2865 

- 1 - 

TITLE OF THE TNVENTTON 

INFORMATION PROCESSING APPARATUS, INFORMATION 
PROCESSING METHOD, COMPUTER READABLE PROGRAM, AND 
STORAGE MEDIUM PRODUCT STORING COMPUTER READABLE PROGRAM 

BACKGROUND OF TH E INVENTION 

Field of the Invention 

[0001] The present invention relates to an information 
processing apparatus, an information processing method, a 
computer readable program, and a storage medium product 
storing a computer readable program. More particularly, the 
present invention relates to an information processing 
apparatus, method and program which are employed to produce 
printing data to be printed by a printing device, and a 
storage medium product storing a computer readable program. 
Description of the Related Art 

[0002] Conventionally, printing data creation processing 
(specifically processing by a printer driver) is executed in 
an information processing apparatus which creates printing 
data to be printed by a printing device (referred to as a 
"printer" hereinafter) . The printer operates in a plurality 
of operation modes and printing conditions, e.g., a vector 
graphics printing mode in which the printer driver creates 



PDL data and the printer develops the PDL data (referred to 
as a "PDL mode" hereinafter) and a raster graphics printing 
mode in which the printer driver creates image data 
(referred to as an "image mode" hereinafter). In such a 
situation, for selection of the development mode (PDL mode 
and image mode), Japanese Patent Laid-Open No. 11-129583 has 
proposed a printing controller having the function of 
automatically selecting the printing mode. 

[0003] in a conventional printer driver, the development 
mode may be automatically selected as required. However, a 
plurality of printing conditions (print setting information) 
such as color gradation and resolution, must be directly 
instructed by users on a print setting sheet for a printer 
driver, or are processed at fixed values. When users 
directly set the operation mode and the printing conditions, 
they are required to have sufficient knowledge to understand 
the characteristics of a document to be printed and a 
combination of the operation mode and the printing 
conditions which is optimum for the document characteristics 
Therefore, it has been usual that many general users, who 
have not sufficient knowledge about the print processing, 
make printing with no changes in the initial settings of a 
printer driver and hence cannot obtain optimum printing 
results . 

[0004] The above-described problem similarly arises in a 
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printer driver having the function of automatically 
selecting the printing mode, when users are not contented 
with the printing conditions fixedly determined by the 
function of automatically selecting the printing mode, they 
5 must directly select the development mode and the various 
printing conditions. Thus, burdens imposed upon users in 
optimum print setting have been substantial. 

SUMMARY OF THE INVENTION 

10 

[0005] Accordingly, in view of the problems described 
above, the present invention is intended to make the 
function of automatically selecting the development mode 
more convenient to users when the users employ a printer 
lb driver having the function of automatically selecting the 
development mode. 

[0006] A first object of the present invention is to 
enable various items of print setting information designated 
in printing data to be also automatically selected when the 
20 development mode is automatically selected in a printer 

driver having the function of automatically selecting the 
development mode. 

[0007] A second object of the present invention is to, to 
achieve the above first object, provide an environment 
25 allowing users to employ the automatic setting function more 
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conveniently in a printer driver capable of automatically 
selecting the development mode, by preparing, in a user 
interface, not only an option for directly designating the 
development mode, but also an option for designating the 
5 function of automatically selecting the development mode and 

then presenting the option for designating the automatic 
selecting function as an initial default. 
[0008] A third object of the present invention is to 
provide a printer driver capable of analyzing the contents 
10 " of printing to determine the type of overall information to 
be printed, automatically setting various items of pint 
setting information in accordance with an analyzed result, 
and selecting print settings optimum for the contents of 
printing. 

15 [0009] A fourth object of the present invention is to 

provide a user interface which, even when the development 
mode is automatically selected in a printer driver capable 
of automatically selecting print setting information, does 
not accept the setting made by users on print setting items 

20 to be automatically decided in an automatic decision mode, 

but accepts the setting made by users on print setting items 
that are allowed for users to set. 

[0010] To achieve the above objects, an information 
processing apparatus according to one aspect of the present 
25 invention comprises a development mode deciding unit for 
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automatically deciding which one of development modes is 
used, including a vector mode in which printing data 
described in the printer control language to be developed 
into image data by a printing device is created, and an 
5 image mode in which printing data described in an image mode 

to be used in printing by the printing device is created; 
and a print setting deciding unit for automatically deciding 
a plurality of print setting items in the printing data to 
k e instructed to the printing device when the printing data 

10 - is created in the development mode decided by the 
development mode deciding unit. 
I'i [0011] Preferably, the information processing apparatus 
;i further comprises a spool unit for spooling, as intermediate 
J data, a printing instruction received from an application 

15,i via an OS; and a discriminating unit for analyzing the 

spooled intermediate data and discriminating characteristics 
of information to be printed, wherein the development mode 
deciding unit and the print setting deciding unit make 
decisions in accordance with the characteristics of the 

20 information to be printed, which have been discriminated by 
the discriminating unit. 

[0012] Preferably, the development mode deciding unit 
includes an option for designating one of the development 
modes including the vector mode and the image mode, and an 
25 option for designating an automatic selection mode of 
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automatically deciding which one of the development modes is 
used, one of the two options being able to be manually 
designated. 

[0013] Preferably, in the development mode deciding unit, 
5 the option for designating the automatic decision mode is 

set to an initial default. 

[0014] Preferably, the information processing apparatus 
further comprises a printing data creating unit for creating, 
in the development mode, printing data that includes print 
10 setting information designated by the print setting items 

containing at least one of printing resolution, printing 
gradation and shade. 

[0015] Preferably, the information processing apparatus 
further comprises a transmission processing unit for 
15 controlling a process of transmitting the printing data 

created by the printing data creating unit to the printing 
device via a network. 

[0016] Also, a storage medium product storing a computer 
readable program, according to another aspect of the present 

20 invention, comprises a development mode decision module for 

automatically deciding which one of development modes is 
used, including a vector mode in which printing data 
described in the printer control language to be developed 
into image data by a printing device is created, and an 

25 image mode in which printing data described in an image mode 
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to be used in printing by the printing device is created; 
and a print setting decision module for automatically 
deciding a plurality of print setting items in the printing 
data to be instructed to the printing device when the 
5 printing data is created in the development mode decided by 
the development mode decision module. 

[0017] Further, an information processing apparatus 
according to still another aspect of the present invention 
comprises a development mode selecting unit allowing users 

10;*° to make selection to designate one of development modes 

including a vector mode in which printing data described in 
the printer control language to be developed into image data 
by a printing device is created, and an image mode in which 
printing data described in an image mode to be used in 

150 printing by the printing device is created, or to designate 
an automatic decision mode of automatically deciding which 
one of the development modes is used; a print setting unit 
for setting a plurality of print setting items in the 
printing data to be instructed to the printing device; and a 

20 user interface providing unit for providing a user interface 

which, when the automatic decision mode is selected, does 
not accept the setting made by users on those of the 
plurality of print setting items that should be 
automatically decided in the automatic decision mode, but 

25 accepts the setting made by users on those print setting 



- 8 - 



items that are allowed for users to set. 
[0018] Moreover, a storage medium product storing a 
computer readable program, according to still another aspect 
of the present invention, comprises a development mode 
5 selection module for providing a user interface which 

includes an option for designating one of development modes 
including a vector mode in which printing data described in 
r the printer control language to be developed into image data 
by a printing device is created, and an image mode in which 

10\ : 5 printing data described in an image mode to be used in 

printing by the printing device is created, and an option 
for designating an automatic decision mode of automatically 
deciding which one of the development modes is used; and a 
; = print setting module for setting a plurality of print 

15T setting items in the printing data to be instructed to the 
printing device; the development mode selection module 
providing a user interface which, when the automatic 
decision mode is selected, does not accept the setting made 
by users on those of the plurality of print setting items 

20 that should be automatically decided in the automatic 

decision mode, but accepts the setting made by users on 
those print setting items that are allowed for users to set. 
[0019] Other features and advantages of the present 
invention will be apparent from the following description 

25 taken in conjunction with the accompanying drawings, in 
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which like reference characters designate the same or 
similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

[0020] Fig. 1 is a block diagram showing a basic 
configuration on the side of a host computer to which a 
printing data processing apparatus according to an 
embodiment of the present invention is applicable; 

10 [0021] Fig. 2 is a block diagram for explaining a flow of 
printing data in the printing data processing apparatus; 
[0022] Fig. 3 is a block diagram for explaining a flow of 
printing data in the printing data processing apparatus; 
[0023] Fig. 4 is a time-series chart comparatively 

15 showing the operation of a driver in the configuration of 

Fig. 2 and the operation of a driver in the configuration of 
Fig. 3; 

[0024] Fig. 5 is a representation showing one example of 
a memory map prepared on a RAM of the host computer shown in 
20 Fig. 1; 

[0025] Fig. 6 is a representation showing one print 
sample for which users are apt to erroneously set the 
operation mode; 

[0026] Fig. 7 is a flowchart showing one example of the 
25 printing data processing procedures executed in the printing 
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data processing apparatus according to the present 
invention; 

[0027] Fig. 8 is a representation showing items displayed 
by a user interface in the embodiment; 
5 [0028] Fig. 9 is a representation showing one example of 

a screen image of the user interface in the embodiment for 
inquiring to a user; 

[0029] Fig. 10 is a representation showing one example of 
discrimination information to be collected in the 
1 0 embodiment ; 

[0030] Fig. 11 is a flowchart showing one example of the 
printing data processing procedures executed in the printing 
- : data processing apparatus according to the present 
invention; 

15 [0031] Fig. 12 is a flowchart showing one example of the 

printing data processing procedures executed in the printing 
data processing apparatus according to the present 
invention; 

[0032] Fig. 13 is a flowchart showing one example of the 
20 printing data processing procedures executed in the printing 
data processing apparatus according to the present 
invention; 

[0033] Fig. 14 is a flowchart showing one example of the 
printing data processing procedures executed in the printing 
25 data processing apparatus according to the present 



- 11 - 



invention; and 

[0034] Fig. 15 is a representation for explaining a 
memory map prepared in a storage medium storing various data 
processing programs readable by a printing system to which 
5 the printing data processing apparatus according to the 
present invention is applicable. 

D ES C RIPTION OF THE PR EF ERRE D EM BO DI ME NTS 

10-- [0035] A preferred embodiment of the present invention 
will be described below. 

[0036] Fig. 1 is a block diagram for explaining a basic 
configuration on the side of a host computer, including an 
information (printing data) processing apparatus, to which 

15 ■ an embodiment of the present invention is applicable. In 
Fig. 1, a host computer 200 includes a CPU 1 for executing 
processing of documents, which contain figures, images, 
characters and tables ( including spreadsheets ) in mixed 
combinations, in accordance with a document processing 

20 program, etc. stored in a program ROM as part of a ROM 3 or 
in an external memory 11. The CPU 1 controls various 
devices connected to a system bus 4 in a supervising manner. 
[0037] The ROM 3 or the external memory 11 also stores an 
operating system (OS) serving as a control program for the 

25 CPU 1, various data including font data used in the document 
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processing, and so on. Numeral 2 denotes a RAM serving as, 
e.g., a main memory and a work memory for the CPU 1. A 
printer driver program, which is a printing control program 
for use in the present invention, is also read out of the 
5 ROM 3 or the external memory 11 into the RAM 2 and then 
controlled by the CPU 1 . Numeral 5 denotes a keyboard 
controller (KBC) for controlling a user instruction inputted 
from a keyboard (KB) 9 or a pointing device such as a mouse 
(not shown). Numeral 6 denotes a CRT controller (CRTC) for 

10- controlling display on a CRT display (CRT) 10. 

[0038] Numeral 7 denotes a disk controller (DKC) for 
controlling an access to the external memory 11, such as a 
hard disk (HD) and a floppy disk (FD), which stores a boot 
program, various applications, font data, user files, 

15 editing files, a printing control program (referred to as a 

"printer driver" hereinafter), and so on. Numeral 8 denotes 
a printer controller (PRTC) which is connected to a printer 
100 via a predetermined two-way interface (I/F) 21 and 
executes communication control processing. The CPU 1 

20 executes development processing ( rasterizing) of outline 

font into a display information RAM, which is set, by way of 
example, in the RAM 2, so that WYSIWYG results are obtained 
from an image on the CRT 10. Also, the CPU 1 opens any of 
various registered windows in accordance with a command 

25 instructed by, e.g., a mouse cursor (not shown) on the CRT 
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10, and executes various kinds of data processing. When 
making printing, users open a window (user interface) 
related to the setting of printing provided by the printer 
driver, and performs setting of a printer, setting of 
5 printing conditions in the printing job, such as the 

resolution, gradation and page layout, and setting of a 
print processing method for the printer driver, including 
r; selection of the development (printing) mode. 
]Z [0039] Figs. 2 and 3 are each a block diagram for 

10: explaining a flow of printing data in the printing data 

processing apparatus constructed as shown in Fig. 1. Each 
'y* block diagram shows a configuration of general printing data 
creation processing in a host computer or a dedicated print 
server to which a printing device such as a printer is 

15=: connected directly or via a network. 

[0040] In Fig. 2, an application 201, a graphic engine 
202, a printer driver 203, and a system spooler 204 are 
program modules which exist in the form of files stored in 
the external memory 11, such as a CD-ROM or a hard disk, and 

20 are each loaded into the RAM 2 by the OS or another module 

utilizing the loaded program module when it is executed. 
[0041] Also, the application 201 and the printer driver 
2 03 can be added to the external memory 11, such as a hard 
disk, from an FD and CD-ROM or via a network (not shown). 

25 The application 201 stored in the external memory 11 is 
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loaded into the RAM 2 and then executed. When printing is 
made on the printer 100 from the application 201, the 
outputting (drawing) of printing data is performed using the 
graphic engine 202 that is also executable after being 
5 loaded into the RAM 2. 

[0042] The graphic engine 202 similarly loads the printer 
driver 203, which is prepared along with a printing device, 
into the RAM 2 from the external memory. In Windows OS 
(trademark by Microsoft Corporation in USA), the graphic 

10 engine 202 is also called GDI (Graphic Device Interface) 
that defines an interface specified by the OS. Then, the 
I graphic engine 202 converts a GDI function outputted from 
the application 201 into a DDI (Device Driver Interface) 
function that is interpretable by the printer driver 203, 

15 and outputs the DDI function to the printer driver 203. 

[0043] The printer driver 203 creates printing data, 
based on which print processing is executed by the printer, 
using the DDI function inputted from the graphic engine 202. 
When printing data is created in the PDL mode, the printing 

20 data is made up of printer control commands (called also 

page description language (PDL)), and these printer control 
commands are outputted via the interface 21 to the printer 
100 through a system spooler 204 that has been loaded in the 
RAM 2 by the OS. Also, when printing data is created in the 

25 image mode, a drawing data portion of the printing data is 
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made up in the image mode, and is transmitted to the printer 
100 in a similar manner. 

[0044] An information processing apparatus of the present 
invention shown in Fig. 3 is an expanded version of that 
shown in Fig. 2. In the information processing apparatus 
shown in Fig. 3, when printing instructions are transmitted 
from the graphic engine 202 to the printer driver 203, a 
spool file 303 in the form of intermediate code is created 
before transmission to the printer driver 2 03. 
[0045] More specifically, in the information processing 
apparatus shown in Fig. 2, the application 201 is released 
from the print processing at the time when the printer 
driver 203 has completely converted all of printing 
instructions (DDI functions) from the graphic engine 2 02 
into printing data including printer control commands . On 
the other hand, in the information processing apparatus 
shown in Fig. 3, the application 201 is released from the 
print processing at the time when a spooler 302 has 
completely converted all of printing instructions into 
intermediate code data and has outputted it to a spool file 
3 03. Usually, from the standpoint of RTA (Return To 
Application), a period of time until RTA is shorter in the 
apparatus of Fig. 3. Looking at a period of time until the 
completion of outputting of printing results from the 
printing device, however, the apparatus of Fig. 3 tends to 
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take a longer time corresponding to a time necessary for 
creating a spool file. Fig. 4 shows the relationship in RTA 
between both the apparatuses of Figs. 2 and 3. That is, Fig. 
4 is a time-series chart comparatively showing the operation 
5 of the driver in the configuration of Fig. 2 and the 

operation of the driver in the configuration of Fig. 3. 
[0046] In the printing data processing apparatus shown in 
q Fig. 3, it is possible during the process of creating the 
'% spool file 303 to analyze drawing information in a page and 
10 ?s to carry out processing of data upon the contents of the 
""■=. created spool file 303. As a result, additional printing 
Z* functions such as automatic selection of the optimum 
operation mode in match with the setting on the user 
interface 205, scaling-up and -down, and the so-called N-up 
15p printing with which a plurality of pages are printed in one 
page at a reduction scale, which are not provided in general 
applications, can be realized for the printing data from the 
application 201. 

[0047] To that end, the printing data processing 
20 apparatus shown in Fig. 2 has recently been expanded to a 

system of spooling the printing instructions using the 
intermediate code data as with the printing data processing 
apparatus shown in Fig. 3. To carry out automatic selection 
of the optimum operation mode and processing of the printing 
25 data, users make setting on the widow of the user interface 
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205 provided by the usual printer driver 203, and the 
printer driver 203 stores the setting values in the RAM 2 or 
the external memory 11. Then, a spool file manager 304 or a 
despooler 305 refers to the stored setting values to realize 
5 the processing. 

[0048] The configuration of Fig. 3 will be described 
below in more detail, 
n [0049] In the printing data processing apparatus shown in 
lr- Fig. 3, a dispatcher 301 receives printing instructions from 
10fS the graphic engine 202. When the printing instruction 
% received by the dispatcher 3 01 from the graphic engine 202 
^ is one issued from the application 201 to the graphic engine 
H 202, the dispatcher 301 loads the spooler 302 stored in the 
2 external memory 11 into the RAM and delivers the printing 
15D instruction to the spooler 302 instead of the printer driver 
203. The spooler 302 converts the received printing 
instruction into an intermediate code and outputs the 
converted intermediate code to the spool file 303. 
[0050] The spool file 303 is not a single file, but means 
20 a group of several files. Before the conversion into the 

intermediate code, the spooler 302 analyzes in detail the 
information regarding, e.g., which type of printing 
instruction has been received and what load will be imposed 
on the printer side by the received printing instruction. 
25 This analyzing process is performed to realize the automatic 
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selection of the optimum operation mode. Then, a result of 
the analyzing process is stored as another spool file in the 
spool file 303. Furthermore, the spooler 302 acquires the 
processing setting information related to printing data, 
5 which has been set for the printer driver 203, from the 
printer driver 203 and stores it in the spool file 303. 
While the spool file 303 is created as a group of files in 
the external memory 11 in the embodiment, it may be created 
in the RAM 2. In addition, the spooler 3 02 loads, into the 

10- RAM 2, the spool file manager 304 stored in the external 
memory 11 and then notifies the status in creation of the 
spool file 303 to the spool file manager 304. 
[0051] Subsequently, the spool file manager 304 
determines whether the printing can be made using the 

15-- graphic engine 202 in accordance with the contents of the 
processing setting information related to printing data, 
which is stored in the spool file 303. When it is 
determined that the printing can be made, the spool file 
manager 304 loads, into the RAM 2, the despooler 305 stored 

20 in the external memory 11 and then instructs the despooler 
3 05 to perform print processing of the intermediate code 
described in the spool file 303. 

[0052] The despooler 305 processes the intermediate code 
contained in the spool file 303 in accordance with the 
25 analyzed result of the optimum operation mode and the 
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contents of the processing setting information, which are 
also contained in the spool file 303. If necessary, the 
despooler 305 develops the intermediate code into image data 
at a high rate using a render er 306 incorporated in the 
5 despooler. The determination as to whether the intermediate 

code should be developed into image data is synthetically- 
made by an optimization determining unit in the despooler 
3 05, which reads the file containing the result of the 
analyzing process executed by the spooler 302 and takes it 

10 into account along with other information such as the 

processing setting information set for the printer driver 
203. That determination may be carried out in units of page 
or in units of drawing object. In any case, the despooler 
3 05 reads the intermediate code out of the spool file 303, 

15 converts the intermediate code into the form adapted for an 

API (Application Programming Interface) of the graphic 
engine 2 02, and outputs the converted data via the graphic 
engine 202 again. 

[0053] When the printing instruction received by the 
20 dispatcher 301 from the graphic engine 202 is one issued 

from the despooler 305 to the graphic engine 202, the 
dispatcher 301 switches over a processing target from the 
spooler 302 to the printer driver 203. The printer driver 
2 03 creates printer control commands and outputs the 
25 commands to the printer 100 via the system spooler 204. 
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[0054] Fig. 5 shows one example of a memory map prepared 
on the RAM 2 of the host computer 200 shown in Fig. 1. The 
illustrated memory map is in a state where a printing 
related module 504 including a series of printing data 
5 creation processing programs for use in this embodiment, an 
application 501, related data 503, an OS 505, and a BIOS 506 
are loaded in the RAM 2 of the host computer 200 to be ready 
for execution. Incidentally, numeral 502 denotes a vacant 
memory . 

10 [0055] The printing related module 504 contains various 

modules for constituting the present invention. More 
specifically, the printing related module 504 comprises a 
development mode decision module, a print setting decision 
module, a spool processing module, a discrimination module, 

15 a printing data creation module, and a transmission 

processing module. 

[0056] Those program modules are executed by the CPU 1. 
[0057] The development mode decision module is a program 
module for automatically deciding which one of development 

20 modes is used, including a vector mode in which printing 
data described in the printer control language to be 
developed into image data by the printing device is created, 
and an image mode in which printing data described in an 
image mode to be used in printing by the printing device is 

25 created. In this embodiment, the development mode decision 



- 21 - 



module is a program module for providing a user interface 
that has an option for designating one of the development 
modes including the vector mode and the image mode, and an 
option for designating an automatic decision mode of 
5 automatically deciding which one of the development modes is 
used. Those options are defined such that one of them can 
be manually decided by the user. Also, the decision in each 
of the development mode decision module and the print 
setting decision module is made, as described later, based 

10 on characteristics of information to be printed, for which 
the above-mentioned analyzing process is performed. 
[0058] The print setting decision module is a program 
module for automatically deciding a plurality of print 
~= setting items in the printing data, which are to be 

15- instructed to the printing device, when the printing data is 
created in the development mode decided by the development 
mode decision module. 

[0059] The spool processing module is a program module 
for spooling the printing instruction, which is received 
20 from the application via the OS, in the form of a spool file 

as intermediate data. 

[0060] The discrimination module is a program module for 
analyzing the intermediate data of the spool file and 
discriminating characteristics of the information to be 
25 printed. 
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[0061] The printing data creation module is a program 
module for creating the printing data containing the print 
setting information that is designated in the development 
mode by the print setting items including at least one of 
5 printing resolution, printing gradation and shade. 

[0062] The transmission processing module is a program 
module for controlling a process of transmitting the 
printing data, which is created by the printing data 
creation module, to the printing device via the network. 

10, [0063] Further, the development mode decision module 

provides a user interface which, when the automatic decision 
mode is selected, does not accept the setting made by the 
user on those of a plurality of print setting items that 
should be automatically decided in the automatic decision 

15 mode, but accepts the setting made by users on those print 

setting items that are allowed for the user to set. 
[0064] The automatic selection processing of the optimum 
printing mode will be described below. 
[0065] When carrying out the print processing from 

20 application software having the function to create a 

document, printing information in the intermediate form, 
which does not depend upon any particular PDL, is created 
and temporarily stored in a storage. The optimum operation 
mode is then decided by analyzing the stored printing data. 

25 [0066] In this embodiment, the printer driver includes an 
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image driver for carrying out processing up to rendering of 
a print image, and a PDL driver for carrying out rendering 
on the printing device side by employing the PDL (Printer 
Description Language) equipped on the printing device side. 
5 In that printer driver, the automatic selection processing 

of the optimum printing mode is executed, by way of example, 
as follows. 

[0067] A description is made on an example in which a 
document with a photograph, shown in Fig. 6, is printed by a 

10 color LBP. A photograph area in Fig. 6 is made up of image 
data with a very high resolution and gradation (specifically 
600 dpi at the original size and 8 bits for each of RGB). 
Since this document appears a simple one at a glance, the 
PDL driver seems to be suitable for processing the document. 

lb - However, if this document is converted into PDL commands, 
redundant image information in comparison with the image 
quality capable of being printed by the printer is delivered 
from the printer driver. In fact, therefore, the document 
can be processed at a higher rate by using the image driver. 

20 [0068] Thus, there is a printing document for which users 

cannot judge at a glance which one of the printing modes 
should be used. This problem can be avoided if the amount 
of image data transmitted to the printer is determined in 
advance. To that end, when carrying out the print 

25 processing from application software, the printer driver of 
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this embodiment in the configuration of Fig. 3 creates 
printing information in the intermediate form, which does 
not depend upon any particular PDL. Then, on that occasion, 
the printer driver estimates two values from the printing 
5 information in the intermediate form including image data, 

i.e., the number of bytes resulting when the image data is 
converted into the PDL commands and the number of bytes 
resulting when the print image is developed beforehand in 
the renderer on the host side in match with the output 
10-^ resolution and the output gradation on the printer side. 

C The print processing can be performed at a higher rate by 

comparing the two estimated values and executing the drawing 

-J in the mode having a smaller number of bytes. 

?; s [0069] In the printer driver of this embodiment, 
15|^ therefore, when such printing data as shown in Fig. 6 is 
processed, the operation of developing image data on the 
host side is automatically selected as the optimum printing 
mode. 

[0070] The automatic selection processing of the optimum 
20 printing mode is performed as described above, but the mode 

selected by the automatic selection processing is often not 
an optimum one for all users. For example, even when the 
automatic selection processing outputs a gradation of 2 bits, 
some users may not require the gradation of 2 bits and may 
25 prefer higher-rate processing at a gradation of 1 bit. 
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[0071] The present invention has been made in view of 
that point. More particularly, the present invention is 
able to provide appropriate print processing, which requires 
no user operation, by representing default values, which 
5 have not yet been changed by the user operation, in the UI 

for designating the printing mode so as to designate the 
automatic print processing. 

[0072] Also, in the case of automatically deciding the 
T development mode to perform the print processing, since the 

10;:;: print setting items designating printing characteristics are 
automatically decided to proper values by the printer driver, 
rg a proper printing output can be obtained without requiring 
C user to take into account the detailed print setting. 

[0073] Furthermore, the printer driver provides such a 

15 a user interface as, in the state of designating the automatic 
print processing, not allowing users to designate the print 
setting items for which printing characteristics can be 
automatically decided, but allowing users to designate the 
print setting items for which printing characteristics 

20 cannot be automatically decided. As a result, the automatic 
selection processing of the optimum printing mode can be 
performed in a manner that is intuitively simpler and easier 
for understanding by users. 

[0074] The user interface 2 05 realized in the present 
25 invention will be described below with reference to a 
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flowchart of Fig. 7. In response to a request from a user 
or application, the CPU 1 starts user interface processing 
by using the various modules of the printer driver (step 1). 
The CPU 1 then determines whether the current development 
5 mode in the printer driver is set to the automatic decision 
mode ( step 2 ) . 

[0075] Based on a determined result, the CPU 1 displays 
f options for setting the printing conditions in accordance 

with a table (Fig. 8) listing therein beforehand which ones 

10~7- of the printing conditions are made settable by users. When 
the development mode is now in the automatic decision mode, 
the CPU 1 displays a user interface, shown in Fig. 9, by 
employing the development decision module. 
[0076] At this time, when the automatic decision mode 

15-3 "AUTO MODE" is selected, the printer driver program modules 
in the present invention displays the user interface in 
which the options for the "AUTO MODE " are represented. 
Among a plurality of print setting modes, the print setting 
modes to be automatically decided in the automatic decision 

20 mode are displayed so as not to accept the setting by the 

user (that is, displayed in a gray-out fashion as indicated 
by 902 in Fig. 9), and the print setting modes settable by 
users are displayed so as to accept the setting by the user 
(that is, displayed in a pull-down fashion as indicated by 

25 903 in Fig. 9). A screen image of such a user interface is 
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then displayed on the CRT 10 (step 3). The print setting 
items include not only "Mode Details" for setting the 
printing rate, "Gradation" for setting a value of printing 
gradation, "Color Halftones" for setting a shade, but also a 
5 printing resolution, gray compensation, print layout and so 
on. In particular, the print layout related to the 
finishing is not related to the development mode, and 
; therefore it can be selectively inputted by the user 
;~» regardless of which one of the development mode and the 

10K automatic decision mode is selected. Incidentally, at the 
time when the printer driver is installed, the initial 
s (default) values are displayed on condition that the 
automatic decision mode "AUTO MODE" is selected. 
[0077] If it is determined that the current mode is not 

15..-. the automatic decision mode (but the PDL mode or the image 
mode), options in the non-automatic mode are displayed. 
More specifically, based on the printer driver program 
modules in the present invention, the CPU 1 displays an 
option "CPDL (Color PDL) Mode" among the options indicated 

20 by 901 in Fig. 9 to be selectable when the current mode is 

the PDL mode {vector mode), and displays an option "Raster 
Mode" among them to be selectable when the current mode is 
the image mode (raster mode) (step 4). Then, depending upon 
the current development mode, the user interface is 

25 displayed so as to accept entry of the corresponding print 
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setting items. 

[0078] Subsequently, the CPU 1 notifies the values 
selected in the property (Fig. 9) of the printer driver to 
the OS, and registers the selected values in DEVMODE (step 
5 5). DEVMODE is a structure file defined by Windows OS, and 

holds various print settings therein. In the print 
processing, DEVMODE is read by the printer driver and is 
employed to create the printing data. 

I"- [0079] After the selected values have been notified, the 
10^.. printer driver program brings the user interface display 

I J, processing to an end (step 6). 

I s [0080] Thus, by deciding the print setting items, which 
are made settable by users, in advance depending on each 
development mode, it is possible even in the automatic 

15= = decision mode to display the printing conditions that can be 
explicitly set by users, and not to display the printing 
conditions that are automatically set. 
[0081] To describe the above-mentioned process in 
connection with an example of the UI in this embodiment with 

20 reference to Fig. 9, even when there are two printing modes 

901, i.e., "CPDL" and "Raster", "AUTO" meaning the automatic 
decision mode is additionally prepared and set to provide 
the default values. Among the printing conditions displayed 
in the "AUTO" mode, the automatically set items are 

25 displayed in a state not allowing users to select them as 



indicated by 902, and the items explicitly settable by users 
are displayed in a state allowing users to select them as 
indicated by 903. 

[0082] The printer driver, which operates in accordance 
with the setting made on the UI when the print processing is 
carried out from application software, is realized, by way 
of example, in the configuration of Fig. 3. 
[0083] The spool module of the printer driver creates 
printing information in the intermediate state that does not 
depend upon any particular PDL, and temporarily stores it in 
a storage means. Then, the printer driver analyzes the 
stored printing data, automatically decides the optimum 
operation mode, and executes the print processing. When the 
printing information in the intermediate state is created in 
the spooler 3 02 of Fig. 3, the discrimination information 
necessary for deciding the optimum operation mode, shown in 
Fig. 10, is also collected and stored along with the 
contents of the printing information. To explain the 
discrimination information shown in Fig. 10 in more detail, 
it is mainly divided into general information related to the 
printing job and information related to the contents of 
drawing for each page. The former general information 
contains, e.g., the printing date, the printing operator, 
the name of file to be printed, the creation date and 
updating date of the file, the name and version No. of 
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application software executing the printing, the setting 
made on the UI of the printer driver UI (driver operating 
status) in the printing, and the total number of pages in 
the printing job. The latter information related to the 
5 contents of drawing for each page is classified three major 

drawing objects, i.e., text, graphics and image. For each 
drawing object, the information necessary for discrimination 
is collected, by way of example, as follows. For the text, 
the number of characters and the number of maximum character 

10 size (point) in each page are collected and stored. For the 

graphics, the total number of graphic objects present in 
each page, and information indicating whether designation of 
logic drawing (ROP) is made in the drawing are collected. 
For the image, the resolution, etc. of an image to be drawn 

15 are also collected in addition to the information collected 

for the graphics . 

[0084] In the despooler 3 05 (corresponding to the 
development mode decision module) of Fig. 3, the structure 
of a document is discriminated for each page based on the 

20 discrimination information stored by the spooler, and the 

printing mode is decided. More specifically, for text 
information, the despooler compares the maximum point size 
with a certain threshold value. When the maximum point size 
is greater than the threshold value, the despooler 

25 determines that the rendering on the host side is more 
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effective, and when the maximum point size is smaller than 
the threshold value, it determines that the rendering on the 
printer side is more effective. For graphics information, 
the despooler compares the number of objects with a certain 
5 threshold value. When the number of objects is greater than 

the threshold value, the despooler determines that the 
rendering on the host side is more effective, and when the 
?=. maximum point size is smaller than the threshold value, it 
determines that the rendering on the printer side is more 

10'" effective. For image information, the despooler estimates 
"J; the number of data delivered in the form of PDL commands to 
the printer based on the information of resolution, 
gradation and drawing area. When the estimated value is 
greater than the image size resulting when the process 

15: covering from rendering to half-toning is carried out on the 
host side, the despooler determines that the rendering on 
the host side is more effective, and when the estimated 
value is smaller than that image size, it determines that 
the rendering on the printer side is more effective. For 

20 ROP, if the ROP number not supported on the printer side is 

designated, the despooler determines that the rendering on 
the host side is more effective, and if not so, it 
determines that the rendering on the printer side is more 
effective. 

25 [0085] Further, during the above-described processing, 
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the despooler 3 05 (corresponding to the development mode 
decision module) also automatically determines a plurality 
of print setting items which are suitable in creating the 
printing data in the development mode determined as 
5 described above. 

[0086] A series of steps for the print processing in the 
present invention will be described below with reference to 
a flowchart of Fig. 11. 
^ [0087] When the printer driver receives a printing 

lOp? request from the application through the OS (step 1), it 
executes the printing data creation processing (step 2). 
Figs. 12, 13 and 14 are flowcharts for explaining the step 2 
in Fig. 11, which is the print processing executed by the 
printer driver having the configuration of Fig. 3. More 

15;";. specifically, a processing flow of Fig. 12 represents the 
processing executed by the spooler in Fig. 3, a processing 
flow of Fig. 13 represents the processing executed by the 
despooler in Fig. 3, and a processing flow of Fig. 14 
represents the processing executed by the printer driver in 

20 Fig. 3. 

[0088] In the flowchart of Fig. 12, when various 
necessary initializations are performed and the print 
processing is started in processing start step 1, the 
printing information (DDI function) issued by the OS is 

25 passed from the graphic engine 202 to the spooler 302. The 
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spooler 302 (spool module) spools the contents of the 
printing information in the spool file 303 as one file in 
the form of intermediate printing information (intermediate 
form) that does not depend upon any particular PDL (step 2). 
5 Then, the spooler 302 (discrimination information collecting 

module) also collects the discrimination information shown 
in Fig. 10 (step 3 ) . 

[0089] The spooler 302 executes the steps 2 and 3 for all 
of data in one page (step 4). After completion of the 

10 processing for one page, the spooler 302 spools the 

discrimination information collected in the step 3, as 
another file, in the spool file 303 (step 5). 
[0090] The information processing to be spooled by the 
spooler 302 is thereby ended. At this time, therefore, the 

15 spooler 302 starts up the despooler, which operates as 

another process, via the spool file manager 304 (step 6). 
If the despooler has been already started up at that time, 
the step 6 is skipped. Since the despooler operates as 
another process on another time-serial base, the processing 

20 executed by the despooler will be separately described with 

reference to Fig. 13. 

[0091] In step 7, the spooler 302 checks whether the 
processing for all of the pages has been completed. If not 
completed, the spooler 302 repeats the above-described 
25 processing from the step 2. If the processing for all of 
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the pages has been completed, the processing in the spooler 
is ended (step 8) . 

[0092] A flow of the processing in the despooler 305 will 
be described below with reference to the flowchart of Fig. 
5 13. When various necessary initializations are performed 

and the despooling is started in processing start step 1, 
the despooler 305 reads the discrimination information for 
f ~ each page (step 2). Based on the discrimination information, 
the despooler 305 {corresponding to the development mode 

10--' decision module) determines for each page which one of the 
development modes, i.e., the vector mode (PDL mode) of 
creating the printing data in the printer control language 
to be developed into image data by the printing device and 
the image mode of creating the printing data in an image 

15. j mode to be used in printing by the printing device, is more 
effective. 

[0093] If it is determined that the page should be 
subjected to the image development processing on the printer 
side, the control flow proceeds to step 3, and if it is 
20 determined that the page should be subjected to the image 

development processing on the host side, the control flow 
proceeds to step 6 . 

[0094] In the step 3, the despooler 305 (corresponding to 
the print setting decision module) opens the file which is 
25 stored in the spool file 303 and includes the contents of 
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the drawing data and various drawing attributes spooled 
therein, reads the contents from the head, and automatically 
decides a plurality of print setting items of the printing 
data in the vector mode (PDL mode) based on the printing 
5 characteristics such as the drawing data and various drawing 

attributes. For example, when the drawing data to be 
printed is only a monochrome text, the despooler 305, i.e., 
r - the development mode decision module for automatically 
deciding the print setting items, sets the printing 

10 X resolution to "high resolution", the printing gradation to 
"L; "low gradation (2 bits with dithering) or to "no gradation 
y (1 bit without dithering), and the banding to "band control". 

Herein, the term "banding" means an option for deciding one 
=y of "band control" in which one page is divided into a 

15--^.= plurality of areas, i.e., bands, perpendicularly to the 

sheet feeding direction and the image development processing 
is executed in units of band for each subsequent band in 
parallel to outputting of a video signal to an image 
processing unit, and "page control" in which outputting of a 

2 0 video signal to the image processing unit is started after 

the development of image data for one page. Then, in step 4, 
the despooler 305 executes, in accordance with the print 
setting items decided in the step 3, the conversion of the 
spooled intermediate data in the form of printing 

25 information of the intermediate state into the form (GDI 
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function) in match with API provided by the graphic engine 
202, and also executes the requested print processing again 
by using the function of the graphic engine 202. In step 5, 
the despooler 3 05 checks whether the printing information 
5 for one page has been reproduced, and if not yet completed, 

it repeats the processing steps 3 and 4. 

[0095] On the other hand, if it is concluded from the 
determination for each page that the rendering should be 
performed on the host side, the control flow proceeds to 

10." step 6. In the step 6, the despooler 305 opens the file in 
which the contents of the drawing data and various drawing 
attributes are spooled, reads the contents from the head, 
Q and automatically decides a plurality of print setting items 
fJ of the printing data in the image mode based on the printing 

15p characteristics such as the drawing data and various drawing 
attributes. Then, in step 7, the despooler 305 executes the 
conversion of the spooled intermediate data in the form of 
printing information of the intermediate state into the form 
in match with API provided by the renderer, for rendering of 

20 the printing information into a print image. As a result of 
the rendering, an image is provided. The despooler 305 
converts the image into the form in match with API provided 
by the graphic engine 2 02 and executes the requested print 
processing again by using the function of the graphic engine 

25 202. 
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[0096] After completion of the processing for the 
information of one page (step 8), the despooler 305 checks 
in step 9 whether the processing for all of the pages has 
been completed, and if there remains any page data not yet 
5 processed, it repeats the processing from the step 2. If 
the despooling of all of the pages has been completed, the 
processing in the despooler is ended (step 10). 
[0097] In the flow of processing described above, the 
drawing process is performed with an API call of the graphic 

10 engine, and that process is executed as another separate 

process. More specifically, the graphic engine executes the 
print processing in dynamic link with the printer driver. A 
processing flow in the printer driver will now be described 
with reference to Fig. 14. Fig. 14 is a flowchart showing 

15 one example of the printing data processing procedures 

executed in the printing data processing apparatus according 
to the present invention. In the flowchart, numerals 1 to 7 
denote a series of successive steps. First, the printer 
driver 2 03 receives a drawing instruction from the 

20 application 201 via the graphic engine 202 (step 2). Then, 
the printer driver 203 converts each drawing instruction 
(e.g., drawing of a line) into corresponding printer control 
(drawing) command data (step 3), and the system spooler 204 
spools the converted command data in, e.g., the RAM 2 or the 

25 external memory 11 (step 4). Subsequently, the printer 
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driver 2 03 determines whether the drawing process by the 
application 201 and the graphic engine 202 has been 
completed (step 5). If not completed, the printer driver 
returns to the step 2 and repeats the similar processing as 
5 described above. On the other hand, if it is determined in 

the step 5 that the drawing step has been completed, the 
system spooler 204 transmits the spooled printer control 
command data to the printer 100 (step 6), thereby ending the 
processing. The above-described printer control command 

10. creation processing (called the vector graphics printing 

mode) executed by the printer driver 203 has a feature that 
a printer control (drawing) command providing a geometric 
representation, such as a line, corresponding to the vector 
graphics is transmitted to the printer 100. Therefore, the 

15 creation (rasterizing) of a printing image is carried out by 

the drawing processing system and the program in the printer 
100. In this case, a time required for the print processing 
in the printer 100 is determined depending upon the type of 
object and the number of objects. 

20 [0098] By constructing the printer driver as described 

above, a printing data processing apparatus having a simpler 
automatic setting capability can be achieved with the 
printer driver which can automatically set the printing mode 
and the printing conditions. 

25 [0099] As another embodiment, the printing data 
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processing apparatus may include a plurality of image 
drivers, or a plurality of different PDL drivers, or a 
plurality of image drivers and a plurality of PDL drivers in 
a mixed combination. 

[0100] Fig. 15 is a representation for explaining a 
memory map prepared in a storage medium storing various data 
processing programs readable by a printing system to which 
the printing data processing apparatus according to the 
present invention is applicable. 

[0101] Though not particularly shown, the storage medium 
may further store information for managing a group of 
programs stored in the storage medium, such as version 
information and the name of creator, and information 
depending upon the OS, etc. on the program reading side, 
such as an icon for displaying the program for 
identification . 

[0102] The data belonging to the various programs is also 
managed in a directory of the storage medium. In addition, 
the storage medium may store, e.g., a program for installing 
the various programs in a computer and a program for 
decompressing the installed program when it is compressed. 
The processing of Figs. 7, 11, 12, 13 and 14 in the above- 
described embodiment may be executed by the host computer in 
accordance with programs externally installed. In such a 
situation, the present invention is also applicable to the 
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case where an information group including programs is 
supplied to an output device from a storage medium such as a 
CD-ROM, flash memory and FD, or from an external storage 
medium via a network. 
5 [0103] As a matter of course, the object of the present 

invention can also be achieved by supplying, to a system or 
apparatus , a storage medium which stores program codes of 
software for realizing the functions of the above-described 
embodiment, and by causing a computer (or CPU and/or MPU) in 
10 the system or apparatus to read and execute the program 
codes stored in the storage medium. 

[0104] In such a case, the program codes read out of the 
storage medium serve in themselves to realize the novel 
functions of the present invention, and hence the storage 

15 medium storing the program codes constitutes the present 

invention. Storage mediums for use in supplying the program 
codes may be, e.g., floppy disks, hard disks, optical disks, 
magneto-optical disks, DVDs, CD-ROMs, magnetic tapes, 
nonvolatile memory cards, ROMs, and EEPROMs. 

20 [0105] Also, it is needless to say that the functions of 

the above-described embodiment are realized by not only a 
computer reading and executing the program codes, but also 
an OS (Operating System) or the like which is working on the 
computer and executes part or whole of the actual processing 

25 to realize the functions of the above-described embodiment 
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in accordance with instructions from the program codes . 
Further , as a matter of course, the present invention 
involves such a case in which the program codes read out of 
the storage medium are written into a memory provided in a 
5 function add-on board mounted in the computer or a function 

add-on unit connected to the computer , and a CPU or the like 
incorporated in the function add-on board or unit executes 
part or whole of the actual processing in accordance with 
instructions from the program codes, thereby realizing the 

10 function of the above-described embodiment. 

[0106] As many apparently widely different embodiments of 
the present invention can be made without departing from the 
spirit and scope thereof, it is to be understood that the 
invention is not limited to the specific embodiments thereof 

15 except as defined in the appended claims. 

[0107] According to the present invention, as described 
above, a printing data processing apparatus having a simpler 
automatic setting capability can be provided with the 
printer driver which can automatically set the printing mode 

20 and the printing conditions. Thus, when printing is made 
even with the initial settings of the printer driver 
remaining unchanged, an optimum printing result can be 
obtained. Also, those users, who are not contended with the 
printing conditions decided by the automatic selecting 

25 function, can set required ones of the printing conditions 
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with no need of setting all of the printing conditions. 
[0108] Stated otherwise, according to the present 
invention, when the printer driver having the function of 
automatically selecting the development mode is employed, 
5 the function of automatically selecting the development mode 

can be made more convenient to users. 

[0109] Also, when the development mode is automatically 
selected in the printer driver having the function of 
automatically selecting the development mode, various items 
10 of print setting information designated in printing data can 
also be automatically selected. 

[0110] To that end, in the printer driver capable of 
:~ automatically selecting the development mode, not only an 
option for directly designating the development mode, but 

15 also an option for designating the function of automatically 

selecting the development mode are prepared in a user 
interface. Then, the option for designating the automatic 
selecting function is presented as an initial default. It 
is therefore possible to provide an environment allowing 

20 users to employ the automatic setting function more 
conveniently . 

[0111] Further, there is provided a printer driver 
capable of analyzing the contents of printing to determine 
the type of overall information to be printed, automatically 
25 setting various items of pint setting information in 
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accordance with an analyzed result, and selecting print 
settings optimum for the contents of printing. 
[0112] Additionally, a user interface is provided which, 
even when the development mode is automatically selected in 
the printer driver capable of automatically selecting print 
setting information, does not accept the setting made by 
users on print setting items to be automatically decided in 
an automatic decision mode, but accepts the setting made by 
users on print setting items that are allowed for users to 
set. As a result, the automatic decision mode can be 
provided in fashion more convenient to users. 



